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レジリエントな生態系の特徴 
進化形マルチエージェントシステム	
適応性とコスト 
初期多様性の効果 
Redundancy	
Diversity	 Adaptability	
Multiple pathways 
for metabolism	
Each robot has ten binary 
features (e.g., 2-leg/4-leg, 
flying/non-flying, …) 
E.g.,  <0110111011> 
C: “fit” configurations	
Resource	
Resource Reserve R 
Fit robots contribute to build up R  
A robot consumes one unit for reconfiguring its one feature 
The colony is resilient if robots can survive a series of changing 
constraints C1, C2, …, Ct, …  
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環境の変化を動的制約充足問題として定式化	
Resource	
Adaptation 
10110010	 10110011	 10110011	
System 
bitstring	
Unfit	 fit	
Remove	 Add	
Adaptation 
•  Redundancy 
•  How much resource does a robot maintain? 
 
•  Diversity  
•  Diversity index 
 
•  Adaptability 
•  How many bits a robot can flip at a time?	
レジリエンスの指標 
D = N2/⌃Ni=1p
2
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Parameter	 Value	
Initial 
population size	
100	
Agent bit 
length	
8	
Constraint size	 26	
Constraint 
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Adaptation 
strategy	
random	
Adaptation 
speed	
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Shared 
resource	
Individual 
resources	
Sudden changes  
of the constraint	
Sudden changes  
of the constraint	
リスース共有の効果 
